Generation of the heterodimeric precursor GP3 of the Chlamydomonas cell wall.
The cell wall of the unicellular green alga Chlamydomonas reinhardtii exclusively consists of hydroxyproline-containing glycoproteins. Protein chemical analysis of its polypeptide constituents was hindered by their cross-linking via peroxidase-catalysed intermolecular isodityrosine formation and transaminase-dependent processes. To overcome this problem, we have identified putative soluble precursors using polyclonal antibodies raised against deglycosylation products of the highly purified insoluble wall fraction and analysed their amino acid sequence. The occurrence of the corresponding polypeptide in the insoluble glycoprotein framework was finally probed by epitope mapping of the polyclonal antibodies using overlapping scan peptides which, together, cover the whole amino acid sequence of the putative precursor. As a control, peptide fragments released from the insoluble wall fraction by trypsin treatment were analysed by mass spectroscopy. By this approach, the heterodimeric, chaotrope-soluble glycoprotein GP3 proved to be a constituent of the insoluble extracellular matrix of Chlamydomonas reinhardtii. Furthermore, we have shown that the polypeptide backbones of both GP3 subunits are encoded by the same gene and differ by a C-terminal truncation in the case of GP3A.